
EMS Annual Meeting Abstracts
Vol. 10, EMS2013-82, 2013
13th EMS / 11th ECAM
© Author(s) 2013

Incorporating metrology techniques to analyse and minimise the bias
introduced in temperature series related to the automation of weather
stations
A. Gilabert (1), G. Lopardo (2), M. Brunet (1,3), A. Merlone (2), E. Aguilar (1), G. Roggero (2), and F. Bertiglia
(2)
(1) University Rovira i Virgili, Centre for Climate Change (C3), Geography, Tarragona, Spain (manola.brunet@urv.cat, +34
977 559597), (2) Istituto Nazionale di Ricerca Metrologica (INRiM), Turin, Italy, (3) Climatic Research Unit, School of
Environmental Sciences, Univ. of East Anglia, Norwich, UK

The reliability and robustness of any climate or climate change study strongly depends on the availability of
climate time-series of proven quality and homogeneity. A number of artificial causes can compromise the statis-
tical homogeneity of century-long air temperature records and shorter time-series. For example, the progressive
introduction of automatic weather stations (AWS) during the last decades incorporates systematic biases in
historical temperature series produced by conventional observation systems. However, both ways to measure
air surface temperature: the conventional (CON) and the automated (AWS) ways rarely have a metrological
traceability to assess the measurement uncertainty.
The current changeover to AWS measurements tends to introduce a bias in temperature series, which will be anal-
ysed in this contribution from two perspectives: the Statistical (absolute and relative homogenisation adjustments)
and Metrological (an instrumental calibration strategy) approaches, carried out under the ENV/REG5 (Research
Excellence Grant5) of the parent EMRPA169/EURAMET/FP7 MeteoMet -Metrology for Meteorology- project.
A sensor traceable to primary standards has been installed at the Observatori de l’Ebre (Ebro’s Observatory,
Roquetes, Spain) that hosts a continuous climate record since 1905 and parallel measurements (AWS vs. CON)
since 1989 to determinate the shape and size of this bias and to analyze the importance of the introduction of
instrument calibration uncertainty to reduce the automation impact on the historical temperature series and also
reduce the length of parallel measurements.
The complete traceability procedure (the calibration against primary standards and the evaluation of the calibration
uncertainties) is here illustrated and the results of the comparisons among the uncalibrated-AWS vs. CON and
the calibrated-AWS vs. CON comparisons will be shown. This contribution represents a pioneer exploratory
example of the incorporation of metrological techniques in the scientific field of high-quality climate time-series
development, whose relevance lies not only in the incorporation of measurement uncertainty, but also in climatic
analysis.


